Reduction of polymorphonuclear leukocyte accumulations by inhibition of cyclooxygenase and thromboxane syntase in the rabbit.
Thromboxane (Tx) inhibition prevents pulmonary leukostasis after acid aspiration. This observation prompted study of polymorphonuclear leukocyte (PMN) accumulations and products of cyclooxygenase. Experiments were conducted with a skin abrasion preparation. Five groups of six rabbits were pretreated intravenously with: (1) placebo, (2) ibuprofen, (3) imidazole and two other Tx syntase inhibitors, (4) OKY 1555, or (5) OKY 046. Zymosan-activated serum (ZAS) and leukotriene B4 were used as chemotaxins and balanced salt solution as control. After pretreatment with placebo, PMN accumulation in leukotriene B4 sites was 2130 +/- 874 PMN/mm3 (mean +/- SD). Pretreatment with ibuprofen, imidazole, or OKY 046 decreased (p less than 0.05) accumulations to 205 +/- 139 PMN/mm3, 485 +/- 387 PMN/mm3, and 504 +/- 260 PMN/mm3, respectively. In ZAS sites, placebo pretreatment led to 2006 +/- 866 PMN/mm3, while the ibuprofen, imidazole, and OKY 046 groups had decreased (p less than 0.05) responses of 295 +/- 218 PMN/mm3, 444 +/- 477 PMN/mm3, and 386 +/- 151 PMN/mm3, respectively. Pretreatment with OKY 1555 did not produce significant reductions in response. Six animals in each group received intradermal injections of the two chemotaxins or Hank's balanced salt solution. Reduction in PMN accumulations after cyclooxygenase and Tx inhibition were similar to those observed in the skin abrasion preparation. Pretreatment with either ibuprofen, imidazole, or OKY 046 resulted in a decreased concentration of Tx in abrasion fluid exudate in response to leukotriene B4, 275 +/- 164 pg/ml, 460 +/- 144 pg/ml, and 440 +/- 260 pg/ml, respectively, as compared with 1168 +/- 380 pg/ml in the placebo group. The reduced responses were not the result of a decrease in regional perfusion as measured by 133Xe washout. The in vitro chemotactic response of PMN to leukotriene B4 and ZAS was unchanged after incubation in either ibuprofen, imidazole, OKY 1555, or OKY 046. These data show that cyclooxygenase and Tx syntase are integrally associated with PMN accumulations.